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of the internal and lateral arches, and ultimate change in shape of the bones from pressure. These conclusions have in most cases been drawn from clinical examination alone, and that they are scarcely accurate the few dissections which have been made prove. Those dissections which have been published with full details, while agreeing in great part, still leave room for further investigation, as several most interesting points are differently described. Thus, the inferior calcaneo-scaphoid ligament is described by von Meyer1 as being not elongated, while Symington2 and others found it elongated.
The foot which I dissected, and which is represented in the plate, was obtained from the "post-mortem room of the Western Infirmary. It was the right foot of an adult male of average height, and rather over the average body weight. No The tarsal bones which had undergone most change in position and shape were the os calcis, the astragalus, and the scaphoid.
The os calcis was depressed to the level of the base line anteriorly, causing thus the obliteration of the external arch. Its antero-posterior axis was directed more to the inside than normally, and upon this axis it had undergone a distinct movement of rotation inwards, raising thus the external tubercle much from the base line, and directing the articular surface for the astragalus inwards, and depressing the sustentaculum tali. Between the articular surface for the astragalus and the outer margin of the bone there was a considerable flat surface, on which the tip of the external malleolus rested, and which bore the concave facet which has already been mentioned.
The position of the astragalus is of particular interest, as this bone is probably the first to alter its position. Its head was turned inwards and depressed, and formed, therefore, the well-marked prominence in front and below the internal malleolus.
This prominence is always well-marked in all advanced cases of flat-foot. By the rotation inwards of the head of the astragalus, the relation of that bone to the articular surface of the scaphoid is greatly altered. Viewed from the inside of the foot, the laterally. This surface, which was described by Symington, is the result of the contact of this part of the bone with the calcaneo-astragaloid interosseous ligament, caused by the internal rotation of the astragalus. In addition to the internal rotation of the astragalus, the whole bone appeared displaced inwards, an appearance which is due to the flattening of the arch, and to the rotation outwards of the foot.
The scaphoid was considerably altered both in position and shape. The bone had undergone a movement of rotation inwards on its antero-posterior axis, causing the dorsal surface to be directed inwards, and the tuberosity to project downwards and to come into contact with the ground. The tuberosity thus becomes more prominent than usual, and forms the lower of the two abnormal prominences visible in advanced cases of flat-foot. The antero-posterior measurement of the bone was greatly reduced externally, while internally it retained its usual dimensions. Thus the bone presented a wedge, the apex of which was directed upwards and the base downwards, resting on the ground. The articular surface for the head of the astragalus was altered in conformity to the alteration on the head and neck of the astragalus. It presented thus a concavo-convex articular surface. The inner part was concave, and much more so than in the normal scaphoid, and articulated with the small part of the outer aspect of the head of the astragalus, while the outer part presented the convex surface, which articulated with the abnormal concave surface on the outer side of the neck of the astragalus.
The other bones of the tarsus had not undergone anymarked change, with the exception of the internal cuneiform, which was depressed to the level of the ground.
The condition of the ligaments is of great importance. As already mentioned, the individual bones were less firmly bound together than in the normal foot. The tibio-fibular articular surface was not more movable on the astragalus than usual, the internal lateral ligament and the anterior band of the external being quite unaltered, but the mobility in the calcaneoastragaloid joint was extreme.
This joint was so movable that the tip of the external malleolus could be raised from its contact with the os calcis to its normal height, the movement being accompanied by restitution of the head of the astragalus to its normal position, and by the partial restoration of the internal arch of the foot. The external lateral ligament had its middle band destroyed as a result of the pressure of the fibula against the os calcis, but the anterior and posterior bands were quite unaltered. The inferior calcaneo-scaphoid ligament is that which is usually described as being elongated. As a result of this the arch flattens down, not by an elongation of the plantar ligaments, but by the removal of the support of the head of the astragalus, the keystone of the arch. When the calcaneo-astragaloid interosseous ligament is divided in a normal foot, and pressure brought to bear on the astragalus through the tibia, the head of the astragalus glides inwards and downwards distinctly more than before the division of the ligament was made. Its further movement is prevented by the tension of the middle band of the external lateral ligament, on dividing which the only obstacle to the complete production of flat-foot is bony contact between the astragalus and the surrounding bones, and in a case of incipient flat-foot this would, in process of time, produce absorption of bone, and permit of the advance of the deformity.
